SUMMARY Thermal thresholds were determined in 40 patients with motor neuron disease and in 40 age-and sex-matched healthy subjects. The thermal thresholds were estimated on the skin of wrist and ankle using an automated microprocessor controlled system and the "two alternative forced-choice method" of psycholphysical analysis. Abnormalities of thermal thresholds (-99th percentile) were seen in 80% of the motor neuron disease patients. The results are in agreement with reports of sensory pathway involvement in the literature. Thermal threshold abnormalities are common in motor neuron disease and indicate the involvement of the small fibre afferent pathways.
Most authorities consider motor neuron disease to affect exclusively the motor system. Subjective sensory symptoms are however not uncommonly reported and variously described as paraesthesiae, coldness, prickling, numbness, aches and pains. '-5 Objective sensory abnormalities in contrast are rare3-5 but nevertheless occasional reports of objective dysfunction have appeared implicating all modalities including pain and temperature sensation.6-At necropsy, degeneration of posterior columns' 2 7 0-14 and anterior and lateral columns of the spinal cord outwith the cortico-spinal tract,6 -15 loss of neurons in the posterior horns,' 2 '" found evidence of abnormal resistence of peripheral sensory nerves to ischaemia in most patients with motor neuron disease. The literature therefore supports the possibility of both peripheral and central sensory abnormalities in these patients, albeit mild when compared with those of the motor system. They are as a rule of insufficient severity to produce clinically detectable changes of sensation3-5 or significant abnormalities using conventional electrophysiological techniques." 20 In a single study, however, one of 13 patient with motor neuron disease, had an absent median sensory nerve action potential as an isolated finding and minimal impairment of vibration sense and two point discrimination.2
More sophisticated quantitative techniques have demonstrated abnormalities of touch-pressure, vibration and thermal cooling sensations in a small number of patients.222 In a recent study,23 two-thirds of motor neuron disease patients had abnormalities of somatosensory evoked potentials and in one-third of these, the abnormalities were thought to arise in the peripheral sensory pathways.
The above observations suggest that more sophisticated techniques for the quantification of sensation might provide further confirmation and a higher incidence of dysfunction in the sensory pathways in patients with motor neuron disease. The purpose of this study was to use such a technique (The Glasgow thermal system24) to define thermal thresholds in motor neuron disease as an index of sensory dysfunction and to quantify the severity of this dysfunction. 906 Heat threshold (HT) and cold threshold (CT) values were determined for the volar aspect of the right (R) wrist just proximal to the distal wrist crease and for the medial aspect of the right ankle behind the medial malleolus. These were expressed in°C from the basic skin temperature (before application of the stimulus) using a microprocessor controlled system and the two-alternative forced-choice method of psychological analysis. 27 The method has been described in detail in a previous paper,24 but the following is a precis of the technique. The microprocessor system controls the stimulating probe (the thermode) and performs the forced-choice trials. The thermode is constructed from an array of semiconductor thermo-electric elements with a stimulating surface area of 12-5 cm2 and operates on the Peltier principle. On the background of a constant skin temperature (34-35°C), the thermode applies a quantified thermal (heat or cold) stimulus to the skin tested. The subject is placed in a comfortable position so that the thermode is applied with a standard pressure. A number of trials are performed. In each trial, the subject is presented with two periods during which a null stimulus and an actual thermal stimulus is applied and the periods are indicated to him by two lights in sequence. The order of assignment of the actual and the null stimuli to the periods is randomised by the microcomputer and is unknown to the subject and the examiner. At the end of each trial the subject must choose that period during which he/she felt or thought he/she felt the stimulus. Depending on the response, the computer will alter the stimulus strength applied during the next trial according to the up-and-down transform rule (UDTR).28 The stimulus power is kept constant such that the rate of change of temperature at the skin surface is 1°C/s. The strength of the Histological abnormalities of large efferent fibres of peripheral nerves was noted by Kawamura et al, '6 and Dyck et at2 reported defects of myelination in the afferent fibres in the superficial peroneal and sural nerves. Primary segmental demyelination in the sural nerve was observed by Dayan et al '7 in eight of 10 patients.
Our results indicate that dysfunction in the small fibre thermal pathways is a frequent occurrence in motor neuron disease. Of the 19 patients with sensory symptoms, 18 (95%) had abnormal thermal thresholds while 14 of 21 without sensory symptoms showed qualitively similar abnormalities. Since our technique tests the integrity of both peripheral and central thermal pathways the site of dysfunction can not be determined.
It is unlikely that thermal thresholds are influenced by the degree of muscle wasting in these patients as wasting in general was not severe, the sites of thermal testing did not overlie sites of marked muscle wasting and wasting was more severe in the upper limbs in which abnormalities of the thermal thresholds were least marked. In a separate study of four patients (two with spinal muscular atrophy and two with old poliomyelitis), where there was severe muscle wasting, thermal thresholds were normal. Finally, we found no correlation between the age of the patient, the duration of clinical symptoms and the severity of abnormality of thermal thresholds.
It is concluded that whether arising centrally of peripherally, abnormalities of thermal thresholds are common and are indicative of involvement of small fibre afferent pathways in patients with motor neuron disease. 
